ten experience decrements in health-related quality of life similar to those with depression, diabetes mellitus, and congestive heart failure. 3 In addition to the physical and functional impairments from their joint destruction, patients with psoriatic arthritis experience significant decrements in other aspects of activities of daily living, decreased quality of life, and loss of work productivity. 4 Various topical medications, phototherapy, and systemic medications are available to treat patients with psoriasis of varying disease severity. For the treatment of psoriatic arthritis, nonsteroidal anti-inflammatory agents, diseasemodifying antirheumatic drugs, and biological agents have been variably effective. Despite the availability of these therapies, little is known about the extent to which patients are being treated for their psoriasis and psoriatic arthritis. Few studies have examined whether patients with psoriatic disease are undertreated because such data are not routinely captured from health care systems. A 2007 study 5 using survey data from the National Psoriasis Foundation (NPF) showed that almost 40% of patients with moderate to severe psoriasis did not receive any treatment.
Patients' perspectives are rarely explored in the literature, and few data are available about their satisfaction with psoriasis and psoriatic arthritis treatment, reasons for being dissatisfied, and rationale for discontinuing particular treatments. These data are valuable because they provide patient-centered views on the effect of treatment in realworld settings.
The NPF conducts surveys that identify undertreatment, treatment satisfaction, and reasons for discontinuation from patients with psoriasis and psoriatic arthritis. Such nationally representative data on real-world medication use as reported by patients are unavailable through other databases in the United States. In these surveys, the patients are asked to report their body surface area involvement of psoriasis (BSA), which allows for direct assessment of psoriasis severity at the time of survey administration. The objectives of this study were (1) to determine whether patients with psoriasis are undertreated, (2) to ascertain trends in medication use, and (3) to identify overall treatment satisfaction and reasons for medication discontinuation.
Methods

Study Design and Participants
Institutional review board approval was waived for this study. The NPF conducts biannual surveys to collect data from more than 76 000 patient members with psoriasis and psoriatic arthritis. We used the survey data collected during 13 biannual waves from January 1, 2003, through December 31, 2011 (2010 data were unavailable).
The questionnaires assessed the use of prescription medication to treat psoriasis and psoriatic arthritis. The medication categories included topical, phototherapeutic, oral systemic, and biological treatments. Specifically, the prescription medications included topical corticosteroids, nonsteroidal topical medications, calcipotriene and betamethasone dipropionate, calcitriol, cortisone, UV-B phototherapy, psoralen-UV-A, excimer laser, methotrexate, acitretin, cyclosporine, etanercept, adalimumab, alefacept, infliximab, ustekinumab, efalizumab, and golimumab. For each question on medication use, the responses were dichotomized to using the medication currently or not using the medication currently. Although not all medications were queried in all survey waves, most questions were consistently asked across all waves. Patient incentives to use or discontinue certain treatments were also examined.
The association between psoriasis severity and medication use was assessed. Psoriasis severity was determined by self-reported BSA. The participants were asked to estimate the number of palms that represented their BSA, where one palm represented 1% BSA. Psoriasis severity was categorized as mild (<3% BSA), moderate (3%-10% BSA), or severe (>10% BSA). The survey did not query patients about the severity of their psoriatic arthritis.
Statistical Analysis
Descriptive statistics were calculated for the demographic information of the surveyed population. To assess medication use over time, the survey waves were grouped into their corresponding calendar year, and the Cochran-Armitage test for trend was performed. Each medication was first analyzed independently, and each medication category (topical, phototherapeutic, oral systemic, and biological) was then subsequently analyzed. Analysis of the association between topical treatment alone and psoriasis severity was performed, and contingency tables were calculated across all waves and grouped periods. Statistical analyses were performed using commercial software (SAS, version 9.3; SAS Institute Inc).
Results
From 2003 through 2011, a total of 5604 patients with psoriasis or psoriatic arthritis completed the survey. The demographic information for the surveyed population is summarized in the Table. We assessed the proportion of patients not receiving treatment for psoriasis or psoriatic arthritis, treatment trends, and treatment satisfaction and reasons for medication discontinuation.
Not Receiving Treatment for Psoriasis or Psoriatic Arthritis
The respondents were asked whether they received any treatment for their psoriasis and psoriatic arthritis ( Figure 1 ). The proportions of respondents with psoriasis receiving and not receiving treatment were analyzed by disease severity. From 2003 through 2011, 36.6% to 49.2% of patients with mild psoriasis were not receiving treatment compared with 23.6% to 35.5% of patients with moderate psoriasis and 9.4% to 29.7% of patients with severe psoriasis.
The trends in medication use over time were assessed. The medications were categorized as topical, phototherapeutic, oral systemic, and biological.
Topical
The survey sought to determine the association between psoriasis severity and the use of topical treatments over time (Figure 1 ). In patients with mild psoriasis who were receiving treatment, the percentage of respondents using topical medications alone increased by 29. In 2007, patients who reported receiving topical medications alone were asked to assess the reasons why they were using topical therapy alone ( Figure 2) . The top-cited reasons from patients' perspectives for using topical therapy alone were the following: fewer adverse effects than other treatments (18.6%), disease is not serious enough for other kinds of treatments (16.7%), and physician will not prescribe any other treatments (14.7%).
Phototherapeutic
The trend for phototherapy and laser use over time is summarized in Figure 3 
Oral Systemic
Regarding oral systemic medications, the patients were asked if they were using methotrexate, acitretin, or cyclosporine to treat their psoriasis. In general, methotrexate was the most frequently used oral systemic medication compared with cyclosporine and acitretin ( Figure 3) . The percentage of patients receiving methotrexate fluctuated between 9.8% and 14.5% from 2003 through 2011. From 2003 to 2009, acitretin was used infrequently in about 0.7% to 4.2% of the patients. In 2011, 22.6% of the respondents reported using acitretin. Cyclosporine was used in only 0.5% to 2.3% of the respondents during the survey periods.
Biological Agents
The trend for biological agent use over time was assessed for etanercept, adalimumab, alefacept, infliximab, golimumab, 
Convenient
Psoriasis patients were queried as to why they were using topical therapy alone in 2007. 
Treatment Satisfaction and Reasons for Medication Discontinuation
The questionnaires sought responses on treatment satisfaction and reasons for treatment discontinuation. The patients were also asked, "How satisfied have you been with the treatment you have received for your psoriasis?" Among 4862 participants who responded to this question, 52.3% were dissatisfied with their treatment for psoriasis, and 47.7% were satisfied with their treatment. Treatment satisfaction was also assessed in patients with psoriatic arthritis. Among 1712 respondents, 45.5% were dissatisfied with their treatment for psoriatic arthritis, and 54.5% were satisfied with their treatment. Treatment dissatisfaction was further analyzed for disease severity (Figure 4) . In 2007 and 2008, a total of 208 patients provided their reason for discontinuing a biological agent ( Figure 5 ). In 2007, the primary reason for discontinuation (26%) was patient's perception that the biological agent did not work well. In 2008, the primary reason for discontinuation (28%) was adverse effects.
Discussion
With an expanding array of therapeutic options for the treatment of psoriasis and psoriatic arthritis, it is imperative to determine treatment trends and undertreatment patterns among patients with these conditions within the last decade. Although claims and pharmacy data are useful to ascertain prescription patterns, the NPF survey allows for direct assessment of whether patients actually used the medication. 6 To date, the NPF surveys comprise the largest data source for determining patient use of medications, nontreatment rates, treatment satisfaction, and reasons for medication discontinuation in the United States. These study findings help determine gaps in therapy in which patients are not treated or are undertreated for their psoriatic diseases. Furthermore, this study provides medication use patterns from patients' perspectives.
The NPF survey allows for data collection from patients with psoriasis and psoriatic arthritis who are more representative of the general population than those recruited for clinical trials. In traditional clinical trials, data are collected from participants meeting defined inclusion criteria, while the NPF surveys collect data from patients having psoriasis and psoriatic arthritis with various demographic and socioeconomic backgrounds. The random sampling method ensures that there was less than 1% overlap in the sampled population from one survey to another, providing representative medication use rates among the larger pool of patients.
These study findings show that a large proportion of patients with psoriasis are not receiving any treatment at all. Specifically, in 2011 almost half of the patients with mild psoriasis, one-quarter of the patients with moderate psoriasis, and almost 10% of patients with severe psoriasis were not receiving any treatment. These estimates are likely more conservative than those among the general US population with psoriasis because the respondents, who are members of the NPF, are probably more engaged with their health care.
Undertreatment also represents a significant problem. Approximately 30% of patients with moderate psoriasis and about 20% of patients with severe psoriasis receive topical medication alone. With the availability of multiple immune modulatory agents, ensuring that patients are offered these therapeutic options is paramount to improving patient outcomes.
Regarding treatment trends, UV-B remains the most preferred phototherapeutic modality. Among systemic treatments, the proportion of methotrexate use is consistently greater than that for acitretin and cyclosporine. For biological agent use, although etanercept was initially the most preferred treatment, adalimumab exceeded etanercept use based on these patient-reported data. Reasons for discontinuing a biological agent were explored in selected survey waves. Although the primary reasons for discontinuation of a biological agent in 2007 and 2008 were related to efficacy and adverse effects, insurance-related access issues were also among the top reasons for discontinuation of a biological medication. Treatment dissatisfaction was assessed among psoriasis patients.
